INTRODUCTION {#sec1-1}
============

Rapid industrialization and a shift of the population from rural to urban areas have caused deterioration in the environmental quality. It is not unusual to find areas of poverty and poor sanitation within Indian cities. Helminthic infestations and parasitic infections put a severe strain on the nutrition of children in particular who live in these pockets.\[[@ref1]\] As a result of this morbidity, they are at an increased risk for detrimental effects like poor cognitive performance and physical growth.\[[@ref2]\] Therefore, children living in rural areas of developing countries are seriously affected.\[[@ref3]\] Poor sanitation, scarcity of potable drinking water, and low standards of personal hygiene contribute to rapid spread of these infections.\[[@ref4]\] Estimation of the global magnitude of morbidity and mortality due to parasitic infestations is a major concern.\[[@ref5]\] The frequency of parasitic infestation varies with age and sex of the general population. Children aged below 10 years frequently complain of problems related to parasitic infestations than older children.\[[@ref6][@ref7]\]

It then becomes important to know the disease burden of parasitic infestations in the communities. Limited data regarding this is available in literature. Thus, it was rightfully considered worthwhile to undertake a study in one of the semi-urban population sample to examine the prevalence of different types of helminthic and parasitic infestations among children living in those conditions.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was undertaken in the Department of Microbiology, Santosh Medical College and Hospital, Ghaziabad from June 2008 to December 2009. A total of 335 stool samples were collected from children aged below the age of 14 years. House visits were made and the samples were collected along with the requisite data. The children were selected randomly on the basis of age and weight. Demographic data from every child was recorded that included the age, sex, residence, education/occupation of mother, number of children in family, housing condition, type of toilet, hand washing practice after defecation and clinical symptoms.

Stool specimens (\~1 gm) were collected in wide mouth containers without any preservative and transported to the laboratory within an hour. The stool samples were subjected to gross and microscopic examination. Naked eye examination was done for intestinal worms and segments of *Taenia* species. The microscopic examination was accomplished by normal saline preparation and Lugol\'s Iodine preparation directly from the stool.\[[@ref8]\] The negative samples were examined by formal ether concentration technique.\[[@ref9]\] Modified Ziehl-Neelsen stain was used for the identification of coccidian parasites.\[[@ref10]\] Children who had taken antiparasitic drug during the last three months and had a history of loose stool during the last one month were excluded from the study.

RESULTS {#sec1-3}
=======

During the study, 235 houses were visited from where 335 samples were collected, which included one sample each from 177 houses and two stool samples each from 79 houses i.e., 158 samples. On gross examination, no stool sample showed any worm or segment of helminthic worms.

Microscopic examination showed that of the 335 samples screened, parasites were detected from 128 (38%) samples \[[Table 1](#T1){ref-type="table"}\]. Of these, the number of pathogenic ova and cysts found were 62.5% and nonpathogenic intestinal parasites found were 37.5%. Protozoans formed 58.7% of the total parasitic infestation while the helminthic infestation was 41.2%. The most common pathogenic intestinal parasite was *Entamoeba histolytica* (20.3%) followed by *Giardia lamblia* (14.8%) and *Ascaris lumbricoides* and *Hymenolepis nana* (6.2%). Among the protozoans, *E. histolytica* (55.3%) was the most common followed by *G. lamblia* (40.4%). *A. lumbricoides* and *H. nana* (24.2%) were the most common helminths detected.

###### 

Parasitic distribution in stool specimen (*n* = 128)
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Among the study population, 208 were male and 127 were female children \[[Table 2](#T2){ref-type="table"}\]. The demographic correlation with the intestinal parasites isolated showed that intestinal parasites isolated were higher in the male children (63.2%). The age group of children ranged up to 14 years, out of which maximum number of stool samples (68%) belonged to children between 5 and 9 years. About 53.9% of parasites were isolated from children who had mothers who were uneducated and in 72% children who were not using soap for hand washing after toilet tested positive for intestinal parasites.

###### 

Parasitic infestation in relation to age and sex

![](TP-1-104-g002)

Existence of two different parasites in the same sample was observed commonly with *E. histolytica* and *G. lamblia* (25.7%) followed by *Enterobius vermicularis* and *Entamoeba coli* (3.1%), *G. lamblia* and *H. nana* (2.3%) \[[Table 3](#T3){ref-type="table"}\].

###### 

Distribution of double parasitic infection (*n* = 128)
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DISCUSSION {#sec1-4}
==========

In this study, 38% of the healthy children showed positive result for intestinal parasites, which is nearly comparable to the study of Mahajan *et al*. (26.8%).\[[@ref11]\] The isolation of protozoal cysts was higher than that of the helminthic ova. Our study showed that the most common intestinal parasite observed was *E. histolytica* (20.3%). Prakash, Tandon, and Shrivastava have also reported 35.6% and 18.4% positivity for the same.\[[@ref12][@ref13]\] The prevalence of *E histolytica* has been observed as a common finding in tropical and subtropical countries and is responsible for diarrhea and amoebic liver abscess in several studies.\[[@ref14]\] These intestinal parasites are commonly transmitted by infected drinking water and food. In India, the water supply poses a big problem due to faecal contamination of the same.

The most common helminthic infestation in our study was *A. lumbricoides* (6.2%) which was low compared to similar studies by Shrivastava where 22.2% of stool samples demonstrated *A. lumbricoides*.\[[@ref13]\] In our study, 32.8% showed double parasitic infections. In a similar study, 46.7% had prevalence of one or more parasites as reported by Wani *et al*.\[[@ref15]\] However, in their study, the prevalence of *A. lumbricoides* was highest (28.4%) followed by *G. lamblia* (7.2%), *Trichuris trichiura* (4.9%) and *Taenia saginata* (3.7%).

The presence of cysts of *Isospora belli* (1.50%) was an unusual finding in our study, as it is usually associated with AIDS patients and is responsible for chronic diarrhea. Dalvi *et al*, have reported *I. belli* as the most common pathogen among HIV associated diarrhea.\[[@ref16]\]

A higher percentage of infestation was seen among children of age group 5-9 years, most of them belonging to the lower strata of society who are deprived of healthy living conditions. Celiksoz *et al*, in their study have also observed that poor economic conditions, low personal hygiene, lack of clean drinking water, and improper waste disposal are important contributory factors for intestinal parasitism in slums.\[[@ref4]\] In this study, a higher percentage of children of uneducated mothers were found positive for intestinal parasites (69%). Okayay *et al*, observed that mother\'s education was important for bringing up of children in rural and economically weaker sections of the society and educated mothers can train their children well and maintain a better health than the uneducated mothers.\[[@ref17]\] None of the children used toilet paper though the usage of toilet papers significantly reduces the incidence of parasitic infections.\[[@ref18]\]

This study was limited to single sample observation. Perhaps a larger sample size and longitudinal study with more parameters might be necessary for continuation of this surveillance study to obtain an accurate understanding of the burden and cause of parasitic infestation in this area.

CONCLUSION {#sec1-5}
==========

In most of the cases, intestinal parasitic infestation spreads due to low standards of personal hygiene, poor sanitation, non-usage of toilets (and toilet papers), and an illiterate population. An integrated approach of drug treatment and focussed participatory hygiene education is required to control parasite load among rural children in India. These measures would mitigate the severity of frequent outbreak of parasitic infestation. However, it also highlights the fact that in spite of the easy availability of antihelminthic and antiprotozoal drugs, these conditions are not yet eradicated. Hence, regular surveys serve as a very useful purpose and should be an ongoing process.

Living situations are changing fast, and environmental deterioration will further complicate the health situation. There is a great need to monitor human settlements around the big cities; otherwise they will remain a permanent source of health hazard for all diseases including intestinal parasitism. This could thus have a severe economic impact on the Indian healthcare system.
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